Decoy receptor 3 suppresses RANKL-induced osteoclastogenesis via down-regulating NFATc1 and enhancing cell apoptosis.
Decoy receptor 3 (DCR3) has been known to modulate immune functions of monocyte or macrophage. In the present study, we investigated the mechanism and the effect of DCR3 on RANK ligand (RANKL)-induced osteoclastogenesis. We treated cells with DCR3 in RANKL-induced osteoclastogenesis to monitor osteoclast formation by tartrate-resistant acid phosphatase (TRAP) staining. Osteoclast activity was assessed by pit formation assay. The mechanism of inhibition was studied by biochemical analysis such as RT-PCR and immunoblotting. In addition, cell viability was determined by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay. Cell apoptosis and apoptosis signalling were evaluated by immunoblotting and using flow cytometry. DCR3 inhibited RANKL-induced TRAP(+) multinucleated cells and inhibited RANKL-induced nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) activation and nuclear factor of activated T-cells, cytoplasmic, calcineurin-dependent 1 (NFATc1) nuclear translocation in RAW264.7 cells. Also, DCR3 significantly inhibited the bone-resorbing activity of mature osteoclasts. Moreover, DCR3 enhanced RANKL-induced cell apoptosis and enhanced RANKL-induced Fas ligand expression. The mechanisms were mediated via the intrinsic cytochrome c and activated caspase 9 apoptosis pathway. We postulated that the inhibitory activity of DCR3 on osteoclastogenesis occurs via down-regulation of RANKL-induced NFATc1 expression and induction of cell apoptosis. Our results postulated DCR3 as a possible new remedy against inflammatory bone destruction.